Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.051; wR factor = 0.145; data-to-parameter ratio = 13.5.
Related literature
For our work on 1H-indole-2,3-dione derivatives having pharmaceutical applications, see: Pervez et al. (2007 Pervez et al. ( , 2008 Pervez et al. ( , 2009a Pervez et al. ( , 2010a . For the structures of 1-(5-nitro-2-oxoindolin-3ylidene)-4-o-tolylthiosemicarbazide and 4-(2-fluorophenyl)-1-(2-oxoindolin-3-ylidene)thiosemicarbazide, see: Pervez et al. (2009b Pervez et al. ( , 2010b . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Refinement R[F 2 > 2(F 2 )] = 0.051 wR(F 2 ) = 0.145 S = 1.02 6822 reflections 507 parameters H-atom parameters constrained Á max = 0.35 e Å À3 Á min = À0.36 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) x À 1; y À 1; z; (iii) Àx þ 1; Ày þ 2; Àz.
Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON. 4-(5-Chloro-2-methylphenyl)-1-[2-oxo-5-(trifluoromethoxy)indolin-3-ylidene]thiosemicarbazide H. Pervez, M. S. Iqbal, N. Saira, M. Yaqub and M. N. Tahir
Comment
In continuation of our work on 1H-indole-2,3-dione derivatives having pharmaceutical applications (Pervez et al., 2007 (Pervez et al., , 2008 (Pervez et al., , 2009a (Pervez et al., , 2010a , we report herein the synthesis and crystal structure of the title compound (I, Fig. 1 ).
The crystal structures of (II) i.e. 1-(5-nitro-2-oxoindolin-3-ylidene)-4-o-tolylthiosemicarbazide (Pervez et al., 2009b) and (III) i.e. 4-(2-fluorophenyl)-1-(2-oxoindolin-3-ylidene)thiosemicarbazide (Pervez et al., 2010b) have been published previously. The title compound (I) differs from (II) due to the presence of trifluoromethoxy instead of nitro function and an additional chloro group at position-5 of the isatin scaffold and phenyl ring substituted at N 4 of the thiosemicarbazone moiety, respectively. From (III), it differs due to the presence of trifluoromethoxy group at position-5 of the isatin scaffold, and methyl instead of fluoro and an additional chloro function at position-5 of the phenyl ring substituted at N 4 of the thiosemicarbazone moiety.
The asymmetric unit of title compound consist of two molecules. In one molecule, the 2-oxoindolin A (C1-C8/N1/O1), thiosemicarbazide B (N2/N3/C9/S1/N4) and the 5-Chloro-2-methylphenyl C (C10-C16/Cl1) are planar with maximum r.m.s. deviations of 0.0110 Å, 0.0173 Å and 0.0259 Å, respectively. The dihedral angles between A/B, B/C and A/C are 1.74 (15)°, 40.70 (13)° and 41.00 (11)°, respectively. In the other molecule the same groups D (C18-C25/N5/O3), E (N6/N7/C26/S2/N8) and F (C27-C33/CL2) are also planar with maximum r.m.s. deviations of 0.0455 Å, 0.0007 Å and 0.0143 Å, respectively. The dihedral angles between D/E, E/F and D/F are 5.01 (14)°, 4.53 (16)° and 3.38 (13)°, respectively.
These values show that the later molecule is more planar than the former. Due to intramolecular H-bondings (Table 1, Experimental 4-(5-Chloro-2-methylphenyl)thiosemicarbazide (0.86 g, 4.0 mmol) dissolved in ethanol (10 ml) was added to a hot solution of 5-(trifluoromethoxy) indolin-2,3-dione (0.92 g, 4.0 mmol) in 50% aqueous ethanol (20 ml) containing a catalytic quantity of glacial acetic acid. The reaction mixture was then refluxed for 2 h. The orange colored amorphous solid formed during refluxing was collected by suction filtration. Thorough washing with hot aqueous ethanol afforded the title compound (I) in pure form (1.10 g, 64%), m.p. 513 K. The crystals of (I) for x-ray analysis were grown in ethyl acetate-petroleum ether (2:5) solvent system at room temperature by diffusion method.
Refinement
The H-atoms were positioned geometrically (C-H = 0.93-0.96 Å, C-N = 0.86 Å) and refined as riding with U iso (H) = xU eq (C, N), where x = 1.5 for methyl and 1.2 for other H-atoms. (6) 0.0215 (9) S1 0.0366 (5) 0.0842 (7) 0.0749 (7) 0.0045 (4) 0.0044 (4) 0.0380 (5) 
